Enzyme purification using temperature-induced phase formation.
A new type of aqueous two-phase system composed of an ethylene oxide and propylene oxide random co-polymer, UCON 50-HB-5100, as the upper phase polymer and either dextran or hydroxypropyl starch as the lower phase polymer has been characterized and used to purify 3-phosphoglycerate kinase (EC 2.7.2.3) and hexokinase (EC 2.7.1.1) from bakers' yeast. The UCON 50-HB-5100 polymer has a cloud point of 55 degrees C at which temperature it phase separates from water. This cloud point can be lowered to 40 degrees C by the addition of 0.2 M sodium sulfate salt. The low cloud point of this UCON polymer makes it possible to obtain the target enzymes in a water and buffer solution, and to recover and recycle the UCON 50-HB-5100 polymer. The phase diagrams for the systems UCON 50-HB-5100/Dextran T500 and UCON 50-HB-5100/hydroxypropyl starch have been determined. Yeast homogenate was first partitioned in a system composed of a top phase containing UCON 50-HB-5100 and a bottom phase containing either dextran or hydroxypropyl starch. The top phase containing the enzyme free of cell debris was removed and the temperature increased above the cloud point of the UCON until a new two phase system composed of water as the top phase and a concentrated liquid UCON 50-HB-5100 bottom phase was formed. The water phase containing the enzyme was removed and the bottom phase containing the UCON 50-HB-5100 could be recycled to perform a second extraction.